MEMORANDUM

DATE: Becenyber 20 annary 17,2016

SUBIJECT:  Action Memorandum: Removal Action, Southern Nevada Water Authority
Dewatering Project, Nevada Environmental Response Trust Site, Clark
County, Nevada (NDEP No.: H-000339)

FROM: Carlton Parker. Supervisor, BISC, NDEP

TC: James (ID) Dotchin, Burcau Clief, BISC . NIEP
EROM: r 3
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#.8,  PURPOSE
The purpose of this memotandum is.to documéiitiapproval of the felowing-removal
action described hereinfor the shallowgroundwatet:in the area of Pabco Road and
the Las Vegas:Wash originatiite from“the: Nevada'Efsyironmental Response Trust
(NERT) sité, lotated outside of the City of Henderson, Clark County, Nevada, as
defined i the NERT 8éttlement Agreement (“Henderson Property™):

1. Strong base anion (SBA) iofi gxchange treatment of perchlorate impacted
eroundwatep e watered during' completion by the Southern Nevada Water
Authority (SNWA) of the Stnrise Mountain and Historic Lateral weir projects
in the f as Vegas Wash.

£
PP
b

1. "SITE CONDITIONS AND BACKGROUND

Project Background, SNWA developed the Las Vegas Wash Stabilization Program
to pr otect wetlands reduce erosion, mtercept contarmnaied

minimize sediment transport to lLake Mead, create /_/{ Commented [A1]: Intercept contamination?

recreation oppmtumtles and restore habitat. To date, SNWA has constructed ten
permanent grade“stabilization weirs within the Clark County Wetlands Park. SNWA

will construct ?:t‘:m@i-tiu‘ee additional weirs within the Clark County Wetlands Park as __—{ Commented [A2]: sy 3

part of this stabilization program—the Tropicana Weir, the Sunrise Mountain Weir
and the Historic Lateral Weir. The-tTwo of these three weirs are located within the
downgradient perchlorate-impacted groundwater plume from the Henderson Property.
The weir construction requires surface water diversion of the Las Vegas Wash and

groundwater dewatering Within the con%tmction site The groundwater extracted

e Commented [A3] 50lbsiday?365 dayslieartt s
years2000poundsiton = 13 tons

perchlorate. Direct dlscharce of the croundwater from the dewaterlng prOJeet into the

Las Vegas Wash without treatment would substantially contribute to the continued
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exceedance of the current Nevada provisional maximum contaminant level
(“Provisional MCL™) for perchlorate. On April 12, 2016, the Nevada Division of
Environmental Protection (NDEP) issued NERT an Order Requiring Engineering
Evaluation/Cost Analysis to address and treat the impacted groundwater associated
with the SNWA dewatering project_for twe-wers—the Sunrise Mountain Werr and the
Historic Lateral Weir,

A. Site Description

1. Removal Site Evaluation

NDEP has previously investigated potegitial source areas to characterize any
soil and/or groundwater impacts..i Historic investigations focused on
hexavalent chromium and perchlorate in groundwater.

The historic investigations prompted the removal*dttion ef-and construction of
a groundwater treatment system for the removal of hieXavalent chromium with
following investigations prompting the, constructionof an additional
groundwater treatment system (EBR systemy for the renisval of perchlorate.
The Phase B Inyestication prompted the ‘excavation of over 900,000 cubic
yards of impacted soilsiand tailings'as:.well as the removal of the on-site
Hazardous Waste Landfill

Pleasgsee:Appendix Bi B1- Figtre I:for an oveérview of the locations of the
proposed “Suntise Mountain and Historic Lateral weirs as well as the
Henderson Property boundary, ” and the ‘approximate location of the
downgtadient perchlorate Pplume which are the subject of this Action
Memotandum,

"The available water quality idata associated with dewatering at the Sunrise
Mountain. and Historic Lateral” weirs indicate that the average perchlorate
concenttdions at's 5,000 gallons per minute (gpm) flow are 1.3 parts per
million (ppm}. Please see Appendix B: B6 Dewatering Water Quality Criteria
for detailed ‘witer quality information associated with the Sunrise Mountain
and Historic T ateral weirs, which are the basis of desien for this project.
Dittet discharge of the groundwater from the dewatering project into the Las
Vegas Wagh without treatment would substantially contribute to the continued
exceedancé of the current Nevada Provisional MCL for perchlorate.

2. Physical Location

The Henderson Property (NDEP #: H-000539) is approximately 346 acres and
is located approximately 13 miles southeast of the City of Las Vegas in an
unincorporated area of Clark County, Nevada in Township 22 S, Range 62 E,
Sections 1,12, and 13. This site is located within the Black Mountain
Industrial (BMI) complex, which is surrounded by the City of Henderson,
Nevada. The population of Henderson, NV is approximately 270,000 with the
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area immediately surrounding the site being industrial and commercial with
some nearby residences. The dissolved perchlorate plume originating from
the Henderson Property is impacting the Las Vegas Wash, which is located
approximately 3.5 miles to the north of the Henderson Property. The Las
Vegas Wash is a tributary to Lake Mead and the Colorado River system,
which affects approximately 308000 415 to 20 Million end water users in /{ Commented [A4]: | thought this was raore like 2527 million }
Nevada, Arizona, and California. 7~{ Commented [ASE: Let's use this range of 15-20 Million ]

The proposed Sunrise Mountain and Historic Lateral weir construction
locations are located approximately 2,000 feet west and 3,000 feet east of
Pabco Road, respectively as shown in Appendix B: B2- Figure 2. The SNWA
construction areas and easements aggodiated with the weir construction
include approximately 75 and 45 acrés respectively for the Sunrise Mountain
and Historic Lateral weirs. The Henderson Praperty is located approximately
3 miles southwest of the proposgd Sunrise Mountain and Historic Lateral
weirs,
3. Site Characteristics

The proposed Suiitise Mountain and Flistoric Lateral weirs ate located in the
Las Vegas Washi north(downgradient).of the Henderson Property. Land
ownership in and adrénandthé:proposed Weir locations is shown on Appendix
B: B4- Figure 4. Land use'in the area currently consists of park areas and
other sidéveloped lands.

4. Release or Threatened Release Into the Environment of a Hazardous
Substince, or Pollutant or Contaminant

For purposes of this reimoval atlion, the following contaminants have been
obsetved in"groundwateriat oncentrations above the Nevada drinking water
Provisional MCL:
e Perchiorate
5.% NPL Status
This'site isimotilisted on the National Priorities List.

6. Maps, Pictures and Other Graphic Representations

The following Maps, Charts and Figures are found in Appendix B of this
document.

B1. “Las Vegas Weir Locations Overview Site Map” - Figure 1 from
Engineering Evaluation/Cost Analysis Weir Dewatering Treatment

(2016, Tetra Tech)
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B2. “Las Vegas Wash Weir Locations Site Location Map” - Figure 2 from
Engineering Evaluation/Cost Analysis Weir Dewatering Treatment

(2016, Tetra Tech)

B3. “Las Vegas Wash Weir Locations Monitoring Well and Plume Location
Map” — Figure 3 from Engineering FEvaluation/Cost Analysis Weir
Dewatering Treatment (2016, Tetra Tech)

B4, “Las Vegas Wash Weir Locations Land Ownership and Permitting
Jurisdiction” — Figure 4 from Engineering Evaluation/Cost Analysis
Weir Dewatering Treatment (2016, Tetra Tech)

BS. “Las Vegas Wash Weir Logations:. Conceptual Treatment Facility

Location and Conveyance "— “ligure 5 from Engineering
Evaluation/Cost _Analysisi Wenr Dewateéting Treatment (2016, Tetra
Tech)

B6. “Basis of Design Data Dewatering Water Quality Criteria Sunrise
Mountain and Historic atéral Weirs? -Engineering: Evaluation/Cost
Analysis WeirDewatering Tréatmient (2016, Tetra Tech)

B. Other Actions
1. Previous Actions

SMNWA previogsly constrigted ten permanent grade stabilization weirs within

the Clark County Wctlands ‘Park'to protect wetlands, reduce erosion| intercept

Lonlgmivation, minimize sediment transpoit to .—{ Commented [A6]: Samcus before

e

Lakc Mcad create recreation opportunities, and restore habitat.

2. Current Actions
Continuotgly, since' 2004, perchlorate has been removed from the Henderson
Property vid biological reduction in fluidized bed reactors from groundwater

¢ollected fromi the On-Site (Interceptor), Athens, and Seep Well Fields.

C. State and.Local Authorities’ Roles

NDEP is the lead government agency with respect to the Henderson Property,
and all previous and current actions have been or are being completed with
NDEP oversight. The actions contemplated within this Action Memorandum

will also be pverseen| by the United States Environmental Protection Agency. __—{ Commented [A7]: Correct word?
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1L THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT,
AND STATUTORY AND REGULATORY AUTHORITIES

A. Threats to Public Health or Welfare

Construction of the Sunrise Mountain and Historic Lateral weirs will require Las
Vegas Wash diversion and construction dewatering. Based on available
mformation, current estimates by NDEP and SNWA indicate that the groundwater

extracted during construction dewatering will contain approximately three tons of

perchlorate. Direct discharge of the groundwater mto the Las Vegas Wash
without treatment would substantially contribute to continued exceedance of the
current Nevada Provisional MCL for perchlérate of 18 parts per billion within the
Las Vegas Wash. The Las Vegas Washis a'tributary to Lake Mead, the primary
drinking water source for the Las Vegas Valley, anid the Colorado River, which is
a significant source of drinking wdter: for populdtiens in Arizona and Southern
California. Any increase in petchilorate loading to“the;Las Vegas Wash could
threaten these drinking water sources.

B. Threats to the Environment

Any increase in perchloratesloading to the Las Vegas Wash could threaten Lake
Mead and the Colorado River.

', ENDANGERMENT DETERMINATION

{Actual or threatened releases of pollutants and contaminants from this
dewatering project, if not addressed by implementing the removal action
selected in this Action Memorandum, may present an imminent and substantial
endangerment to public health, or welfare, or the envimnment.}

’/_-—’( Commented [A8]: Wasthis intended tobe inbold font?

_SELECTED ACTIONS AND ESTIMATED COSTS

A Selected Actions

1 Belected Action Description

SBA lon exchange treatment is a suee ~commercialized technology that
removes perchlorate from impacted Water It is a physico-chemical process
where one’or more contaminants are held electrostatically on the surface of a
solid and are exchanged for ions of similar charge in a solution. lon exchange
materials typically consist of resins. For perchlorate treatment, resins are
attached with ions such as chlorides and hydroxides which replace the
perchlorate ion in the contaminated water.

A SBA ion exchange treatment process will be implemented to treat the
extracted groundwater from the dewatering project. The maximum flow
capacity of the exchange system will be 6,900 gpm. The SBA ion exchange
treatment process will consist of the following: (1) a pump station at each weir
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construction hand-off point where contaminated groundwater will be received
in storage tanks and transfer pumps will convey the water through gither
above ground_or underground piping to a single treatment plant; (2)
pretreatment using multi-media filtration to remove suspended solids from the
water before treatment for perchlorate; (3) SBA ion exchange treatment of the
water to remove perchlorate; (4) suspended solids management; and (5)
temporary storage of treated water followed by discharge to the Las Vegas
Wash-thre dpipd

c

/,_/{ Commented [A9): Or is it underground }

Tl Commented FALO): Letsjust cutitont as we dont know what
BOR will approve.

suspended solids will be backwashed from’ multi-media filters and the
backwashed solids will be contained instorage tanks, and re-blended with the
treated effluent prior to the effluent:beihig denveyed to the Las Vegas Wash;
or (2) off-site, the suspended selids will be backwashed from multi-media
filters, the backwashed solids will: be containéd in storage tanks, the solids
will be initially separated frgm lquids in a clarifiér, the thickened sludge will
be transferred to holding tanks and a centrifuge will'then be used to dewater
the sludge. The dewatered cake will be transported off-site:for disposal.!

A single plant logation was selected to fiinimize both coststand disturbance
at each weir location which wonld have'iti¢reased both capital and operation
and maintenance costy, NDEP. previously, removed this option from
considérativn, The locatipn of the sinsle plant was selected to be co-located
with the existing NERT 1ift Station #1. One pump station will be placed at
edch proposed weir—Sunrise Mountain anid Historic Lateral—to deliver the

grounidwater to the treatment plant. ‘5‘Ab0ve:g,rm,lmli or_underground piping { Commented [A11]: Or underground ]
from thé two weitsiwill delivér, the water from the pump stations to the
centralized plant

Both“8BA ion gxchange atid biological treatment were considered as
alternatives:for the treatment plant.  SBA ion exchange was ultimately
selected as'the treatmeént method for the following reasons:

{1).SBA ion:exchange is a proven technology to treat varying influent flow
tides including zero flow, a scenario which is likely in this instance based
ot Mistbtic 'weir construction practices. The bacteria in the biological plant
would 16t survive periods of zero or no flow conditions without the ability
to enter recirculation mode which would require a ten (10) million gallon
equalization tank or pond. Ten (10) million gallons is approximately one
operating day for both weirs dewatering simultaneously, again a likely
scenario given historic weir construction practices.

(2) SBA ion exchange is able to treat perchlorate concentrations over a large
range (ranging from 0.05 parts per million (ppm) to 500 ppm). A

! Note to Draft: to be updated depending on whether on-site or off-site solids management will be implemented.
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biological treatment plant does not operate effectively when mfluent
concentrations fluctuate and the biological plant becomes less cost
effective at lower concentrations. Influent concentrations for this project
are expected to be below 1.8 ppm.

(3) Construction of an SBA ion exchange plant requires considerably less
time to construct when compared to a biological plant. Construction must

be completed and the plant must be ready to receive water by iJﬁaeLAugusi 1 Commented [A12]: August

1, 2017. There is not sufficient time to construct a biological treatment
plant.

(4) The capital costs associated with g¢gnstructing a SBA ion exchange plant
were evaluated to be 50% less expensiveithan the costs for constructing a
biological treatment plant.

(5) The footprint of the SBA on exchange plant is fairly compact when
compared to the biologicaldreatment plant and the associated equalization
tank(s), pond(s) and ancillary:equipmesit, Basic Envirgnmental Company
(BEC) will proyide limited temporary access that does not include space
for large tanks ot:ponds. Additibnally, the smaller the footprint of the
plant the more Vistally: acceptablé'thie plant will be in this area near the
Clark County Pabip Trailliead Park and nature trails.

(6) Thete is & lower risk of exceeding Secondary Standards (visual and odor)
wheén using the SBA ioniexéhianse systern,

When gonsideritig the capacity of the SBA ion exchange system two options
were cotigidered: 4 5:000 gpmiinaximum option and a 6,900 gpm maximum
option. A'system capacityief 6,900 gpm rather than a capacity of 5,000 gpm
wa$ elected tor the following teasons:

(1) In consultation with SNWA, NDEP compared the Sunrise Mountain Weir
and the'Historic Lateral Weir dewatering rates to the previous neighboring
weir dewatering projects. The Sunrise Mountain Weir will be installed
dewnstreamiustalied downstream of SNWA’s Upper Narrows Weir which
had a maximum daily average flow rate of 2,453 gpm (the instantaneous
peak flow rate was not recorded or observed). Historic Lateral Weir will
be iistalled upstream of SNWA’s Bostic Weir which had a maximum
daily average flow rate of 3,992 gpm. The proposed Sunrise Mountain
and Historic Lateral Weirs will be constructed in similar locations along
the Las Vegas Wash, and therefore the combined maximum daily average
flow rate could be as high as 6,445 gpm if both weirs are dewatered at the
same time which has been the historic weir construction practice.

(2) Backwaters (pooling) is a concern when constructing in close proximity to
existing weirs. This can cause surface water beyond the immediate
construction area to pool and rise which can cause flooding and require
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2.
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greater pumping flow rates. This has been observed at previous weir
construction projects, namely the SNWA’s Upper Narrows Weir.

(3) Storm events could require increases i dewatering flow rates where
surface waters enter the dewatering excavation(s). The C-1 Flood
Channel (which can flow at 67,324 gpm in an “average™ storm event)
enters the Las Vegas Wash in the middle of the Historic Lateral Weir
project. The higher flow rate will also allow additional capacity in storm
events.

(4) Lower dewatering flow rates wouldiextend the duration of the weir
construction project(s), increasing the likelihood of a major storm event.
This in turn increases the risk of physital:damage and delay to the project
in the event of a major storm.event, increasing overall weir project costs
and water treatment costs,

(5) The additional incremetital.cost of a 6,900 gpm uption is estimated to be
$3,900,000. Nearly all of ‘thé:estimated:additional ¢ost.is expected to be
associated with the operation‘aid niamtenance of the $ystem. 64% of the
operation and midintenance cost'is ¢onnected to the resin change out and
disposal. Therefore if required flows femain below 5,000 gpm, the project
will not incur mest,of the additional potential cost. However, if required
flows are above 3000 gpin, &ll of the'rigks listed above are likely to
Ipbiedse ithe costs ‘o, above thie incremenital additional capital costs
agsociated with the 6,900, gpm option:

Contribution te Remedial Performance

While the final remedy liag:.not ‘been selected for this site, this groundwater
rentoyvdl, actionn will, at a“‘migiimom, greatly contribute to the long-term
effectiveness of the final remedy selected.

Description of Alternative Technologies

Bivlogical tr¢dtment was also considered in selecting a response action to
address the perchlorate contamination from the SNWA’s dewatering project.
Biological treatment of perchlorate is a sueeessfully-commercialized
technology that uses bacterial cultures to anoxically degrade perchlorate to
chloride. Under favorable conditions, the denitrifying anaerobes can reduce
perchlorate to chloride, water and carbon dioxide.

Ultimately, biological treatment was not selected as the technology is not
feasible under these specific project conditions. Biological treatment was not
an effective technology for this action due to the anticipated fluctuations in the
water flow rates which will range from 0 to 6,900 gpm. In order to maintain
biological treatment, consistent water flow is required. The minimum
required flow for biological treatment is not present in this project.
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4. Engineering Evaluation/Cost Analysis (EE/CA)

Please see Appendix A for the Engineering Evaluation/Cost Analysis
(EE/CA) prepared by Tetra Tech in August 2016.

The EE/CA was released for the required 30 day public comment period. No
public comments were received on the EE/CA.

5. Applicable or Relevant and Appropriate Requirements (ARARs)
Federal ARARs determined to be practicablé tor this site are as follows:

Safe Drinking Water Act (SDWA )

National Environmental Poligy Act (NEPA )

Clean Water Act (CWA)

National Historical Préservation Act (NHEA)

Endangered Species Act (ESA)

Resource Conservatioti and Recovery Act (RCRA)

Spill Prevention Control dnd:Connlermeasures Regulation (SPCC)
Right-of-Wayv:for Pipelines

State and local ARARSs"determined to" e practicable for this site are as
follows:

State:

® NAC 445A 200 — 201 l(};,as Vegas Wash Beneficial Use Standards for { Commented [A13]: This docs nof appear fo be an aocutafe
Conflugncerof Las Vepas Wash with Lake Mead to Telephone Line sigtion, HARSY #DAZ1o% AR P10 epply o LV Wadh

Roady

® :NAC 459970 —"4729. (Certification of Certain Consultants and
Contractors)

e NAUL 445A228 — 263 (Discharge Permits)

o NRS 33343744377 (Groundwater Appropriations — Environmental
Permits)

o  NAC 513.005 et seq. (Classification and Taking of Wildlife)

& «NAC 527 et seq. (Protection and Preservation of Timbered Lands,
Trees'and Flora)

Local:

City of Henderson Air Permit

City of Henderson Site Plan Review
City of Henderson Building Permit
City of Henderson Grading Permit
City of Henderson Dust Control Permit
Construction Stormwater Permit
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City of Henderson Traffic Control Plan

Clark County Land Use and Zoning Review

Clark County Building Permit

Clark County Grading Permit

Clark County Dust Control Permit

Clark County Flammable/Combustible Liquid Storage

6. Project Schedule

Construction of the SNWA weirs is anticipated t6 begin in June 2017. As such,
NERT has been directed to complete ihic dewatering treatment system
construction by Mas—July 2017 and toicomplete:system commissioning in May
July 2017. The treatment system will:be ready t6 r¢geive and treat water by June
August 1,2017.

B. Estimated Costs
Please see Appendix. A: the Engitieering I¥aluation/Cost “Adialysis (EE/CA)

prepared by Tetra Téch iAugust 2016t a detailed breakdown'of the estimated
costs for the action.?

«¥i EXPECTED CHANGE IN THE"SITUATION IF ACTION HAD BEEN
DELAYED . OR NOT TAKEN

Direct dischirge of the groundwater fiom the dewdtering project into the Las Vegas
perchlorate to ‘the . Las Vesas Wash “and substantiallgl“ contribute to the continued
exceedance. of the current Nevada, Provisional MCL for perchlorate. Perchlorate
Concentrationyyin the Colorado Riveriand Lake Mead, significant drinking water
sources, may have been'impacted at greater than existing ARARs.

L. OUISTANDING POLICY 1SSUES

EPA promulgation of 4 perchlorate MCL: the timing and value of a perchlorate MCL
is unknowii 4t the finalization of this Action Memorandum, but this is not expegied to
be before Détoidins 1019

.ENFORCEMENT

The potentially responsible parties (PRPs) have been identified for this site. At the
time of finalization of this action memorandum the PRPs are the Nevada
Environmental Response Trust (NERT) and the Department of Defense (perchlorate

2 Note to Draft: to be updated with specific figures depending on whether on-site or off-site solids management will
be implemented.
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contamination only). Reorganized Tronox’s obligations for legacy liabilities were
discharged through Tronox Inc.’s bankruptey, effective February 14, 2011.

RECOMMENDATION

This memorandum documents NDEP’s decision to compel the above-described
groundwater removal action for the Henderson Property, in Clark County,
Nevada, developed in accordance with CERCLA as amended, and consistent
with the NCP. This decision is based on the administrative record for the site
located in the NDEP-Las Vegas Office.

Groundwater conditions at the site meet the NP section 300.415(b)(2) criteria for
removal and 1 recommend approval of the removal action that has been and is
currently being implemented as described i1 this activn memorandum.

[] Approval [[] Disapproval
T T - {James () Diotchin Date
- L aBerean of [nidiistrial Site Cleanup

Nevada Division of Environtigntal Bitpction —— e
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